Strategies towards a better understanding of antibiotic action: folate pathway inhibition in Haemophilus influenzae as an example.
Two-dimensional electrophoresis was applied to the global analysis of the cellular response of Haemophilus influenzae to sulfamethoxazole and trimethoprim, both inhibitors of tetrahydrofolate synthesis. Deregulation of the synthesis rate of 118 proteins, involved in different metabolic pathways, was observed. The regulation of the genes involved in the metabolism of the amino acids methionine, threonine, serine, glycine, and aspartate was investigated in detail by analysis of protein synthesis and Northern hybridization. The results suggested that the synthesis of methionine biosynthetic enzymes in H. influenzae is regulated in a similar fashion as in Escherichia coli. A good correlation between the results obtained by Northern hybridization and quantification of protein synthesis was observed. In contrast to trimethoprim, sulfamethoxazole triggered the increased synthesis of the heat shock proteins DnaK, GroEL, and GroES.